The knowledge and behavior of caregivers are playing a significant role in preventing and managing the emergency conditions of disease or disorder suffered by their children. Pediatric asthma is one such severe health disorder, which cripples the child from regular activities and exerts enormous stress on parents if not appropriately managed with adequate knowledge and skills in the initial stage of onset. This research paper, thus, is aimed to appraise the caregivers' knowledge and behavior (n = 250) of asthmatic children admitted to general hospitals in Jazan province, Kingdom of Saudi Arabia, about the cause, prognosis, and therapy of asthma in preventing and handling emergency asthmatic attacks in their children. Materials and Methods: Caregivers were interviewed with the help of a questionnaire (35 items) about pediatric asthma. The questionnaire was adapted from the Chicago Community Asthma Survey. Results: The results revealed that information regarding complications of pediatric asthma, behavioral skills, and knowledge on its management that are required to practice during an emergency was very little among the caregivers of asthmatic children. Lack of proper education, insufficient knowledge of asthma, underprivileged socioeconomic class, and substandard living conditions came out as reasons for poor knowledge and behavior among them. Conclusion: The study recommends that there is an urgent and pressing need to educate caregivers and provide continuous training on the right practice during asthma attacks to take proper and efficient care of their children.
INTRODUCTION
Pediatric asthma, a chronic disease, has a substantial impact on the health-care system and is responsible for frequent visits to the emergency room and hospital admittance. Asthma is one among the top thirty diseases with the highest burden and ranked 19 th and 26 th in terms of death and disability, respectively, in the KSA. [1] [2] [3] With a growing trend of globalization and urbanization, there is an exponential increase in the rate of asthma worldwide. [4] The World Health Organization recognizes asthma as the most critical health problem in the world. [5, 6] In the KSA, asthma prevalence varies from place to place. In Dammam, the prevalence rate is 7%, whereas, in the capital city of Riyadh, the incidence rises up to 12%. [3] Among schoolchildren of urban localities of Abha, the asthma prevalence was found around 9%. [7] In a study based on different communities residing in the province of Asir, KSA, it was observed that the higher altitude region has around 6.9% rate of pediatric asthma, whereas, it was 19.5% among the children residing at sea level. [8, 9] Studies show that the prevalence of childhood asthma increased in the KSA; in 1986, the incidence was 8%, but in 1995, it increased to 23%. [10] Another study showed that Jazan and Taif have the highest prevalence of asthma, 24% and 23%, respectively, among all Saudi Arabian provinces. [11] Low and substandard adherence to asthmatic medications among children is the major problem, and studies suggest that adherence to the prescribed medicine is only 50%. [12] Effective treatment of bronchial asthma among children requires proper attention of parental (caregivers) behavior toward their asthmatic children along with several other ways of understanding and improving their beliefs and behavior. The young children depend on their caregivers to make their decisions about their health. It, therefore, is at the discretion of the caregivers to decide if the child should be taken to an emergency care unit or any other appointment of preventive care. Previously conducted studies have demonstrated a relationship between compliance toward asthmatic medications as well as parental beliefs. [13] The aim of the current study, therefore, is to assess the knowledge and behavior of the caregivers of pediatric asthmatic patients regarding the cause, prognosis, and therapeutic management of asthma, with the purpose of later adapting educative strategies to favor a robust and long-lasting improvement in its treatment management in the province of Jazan, Saudi Arabia.
MATERIALS AND METHODS
A survey, cross-sectional in nature, was carried out among the caregivers of asthmatic children -selected randomly -who were admitted to various general government hospitals of Jazan province from April 2016 to December 2017. The study proposal was approved by the Institutional Research Review and Ethics Committee, approval number-1749/275/37 dated 06/03/2016. Before carrying out the survey, comprehensibility, as well as validity, was assured after carefully considering the initial preliminary questions along with the specific and structured comments of the research team. The questionnaire was adapted from the Chicago Community Asthma Survey. [14] The analysis of the internal consistency was carried out by conducting a pilot test among a small group of caregivers by making use of the final version of the study questionnaire. The value of Cronbach's alpha for the knowledge and behavioral questionnaires was 0.72 and 0.78, respectively. The survey primarily collected data in two major domains of knowledge (22 items) and behaviors (14 issues) from children who have asthma. Questions related to knowledge were made up of dichotomous items (yes/ no [or] true/false), which measure information related to signs and symptoms, pathophysiology, precipitating factors, and complications related to pediatric asthma. Similarly, questions related to behavior were also made up of dichotomous items (true/false or yes/no). These questions measured the caregiver's behavior during an asthmatic attack of their children and their subsequent action in preventing the attacks. Demographic as well as and background information was collected which included the children's age and gender, duration of bronchial asthma, and level of education of their caregivers (educated or not educated) along with their working status.
Selection of sample
The caregivers of children admitted with symptoms of asthma to the pediatric departments of various general hospitals in Jazan province were randomly selected, with a sample size of 250 for the study. The study included caregivers, male or female, whose child with asthmatic symptoms had been admitted to the pediatric department in any of the general hospitals in Jazan province. Pediatric patients include infants, children, and adolescents from birth up to the age of 18.
Inclusion criteria
Caregivers, male or female, of the pediatric asthmatic patients, who were admitted to the pediatric department of various general hospitals in Jazan province due to asthma problem as a principal complaint were involved in the assessment.
Exclusion criteria
1. Caregivers of nonasthmatic children 2. Caregivers of pediatric asthmatic patients who are not willing to participate in the study.
Data collection
The caregivers were interviewed by trained pharmacy students who had willfully agreed to participate. On an average, the time duration of each interview was 10-15 min. The caregivers were invited to partake in the study during their children's hospital stay. Informed consent was acquired from the caregivers before giving them the designed questionnaire.
Data analysis
SPSS software version 21.0 (IBM Corporation, Armonk, Newyork-10504-1722, United States) was used for data analysis. Caregivers' knowledge and behavior ("0" for poor and "1" for good) were scored; a total score for each caregiver consisting of 22 items related to knowledge along with 14 questions related to their behavior was calculated.
A score ≤50% of the grand total score was deemed as having poor knowledge or behavior. For the identification of possible factors for insufficient knowledge and behavior related to pediatric asthma, a binary logistical regression analysis was done. Minimal statistical significance was fixed at P < 0.05.
RESULTS
The study sample included males (47.2%) and females (58.8%). The mean age of the asthmatic children assessed was 7.9 years ± 2.3 standard deviation; the duration of suffering due to asthma was as follows: 16% of children <3 years; 48.4% <1 year; and 35% >1 year. Illiteracy rate of female and male caregivers was around 13.6% and 10.8%, respectively [ Figure 1 ]. Female caregivers' knowledge about asthma was significantly poor, 57.2% (P < 0.05). The percentage of asthmatic children living in an urban area was 54.5. Low level of education and poor income (58.8%) were other socioeconomic factors associated with astmatic risk. The frequencies of asthmatic attacks were statistically significant (P < 0.05) at both day and night (in 43.2% of children), and the prevalence of asthma in siblings was found to be 41.2%. Most of the asthmatic cases found were mild in nature (70.4%; P < 0.05), and serious cases of asthmatic condition was recorded in 29.6% of children [ Table 1 ].
Caregivers' knowledge on asthma
Majority of the parents were unaware of the reasons (pathophysiology) associated with pediatric asthma, but were aware of the precipitating factors. It was acknowledged by female caregivers that the precipitating factors for asthma could be -common dust mites (89.2%), tobacco (81.6%), animal dander (48.8%), cold air (43.2%), and cold drink (31.6%) [ Figure 2 ]. Pulmonologist (63.6%) was the regular person who treated the children who have bronchial asthma. Majority of the caregivers (52.0%) seek help from the doctors during their children's asthmatic attack, and 41.6% of asthmatic children were treated by using inhalers [ Table 2 ].
Caregivers' behavior toward asthmatic children
It was observed that all caregivers (100%) agreed that they gave appropriate medicines, whereas more than 50% of them practiced massaging their children's chest; 72% of the parents also let their child cough to clear mucus from their lungs. Around 73.2% of the caregivers minimized their children's movements during an asthmatic attack [ Table 3 ], whereas 18.2% of them sought medical advice. Majority of the caregivers properly cleaned their houses to remove dust (62.0%); 58% of them tried to prevent their children from extreme exhaustion; and 51.6% treated bouts of common cold. It was observed that the behavior practiced to the least possible extent (19.6%) was the breathing exercises (taught by an experienced physiotherapist). Table 4 demonstrates the results of binomial logistic regression analysis for potential impactful factors and determinants of caregivers' knowledge regarding pediatric asthma. To identify likely precipitating factors, a univariate analysis was done with the help of their crude odds ratio, subsequently followed by a binomial multivariate logistic regression analysis with an adjusted odds ratio. Modeling Contd... of knowledge suggested the most important independent predictors of experience to be the frequency of an asthmatic attack, asthma, age, and duration of asthma. The adjusted odds ratio was calculated after pooling all the independent variables. However, the crude odds ratio was calculated for individual independent variables. Therefore, the odds of being familiar with asthma compared to asthma-uneducated parents increased by a factor of 5.29 if the child in the family had asthma, which was achieved only after accurately controlling the additional variables of the model. Other variables were not significant in the multivariate logistic regression. The value for crude odds ratio was obtained for each independent variable and compared with its respective adjusted value. Crude odds ratios were determined while considering the effect of only one predictor; however, adjusted odds ratio acknowledged when more variables were included in the analysis (confounder variables for the said relationship).
Statistical analysis of probable precipitating factors

DISCUSSION
Prevalence of pediatric asthma differs from place to place. Similarly, even within Saudi Arabia, its prevalence varies among different geographical regions. With a constant increase in its incidence, the morbidity and mortality associated with this disease seem to increase. [15] [16] [17] [18] [19] [20] [21] Excellent caregivers' knowledge and understanding of pediatric asthma and the medicines used in its treatment were associated with improved outcomes and effective disease control. [22] Level of education of the caregivers, insufficient knowledge on pediatric asthma, underprivileged socioeconomic class, and substandard living conditions came out as the reasons for the poor behavior among parents in managing the pediatric asthma. There is an urgent and pressing need for educating caregivers of pediatric asthmatic patients to promote the required knowledge and practices to take proper and efficient care for their children.
In the current study, it was demonstrated that a significant relationship exists between caregivers' knowledge about pediatric asthma and their behavior toward its management. The cause for nonadherence toward the treatment of bronchial asthma was found out to be intricate involving numerous cultural, psychological, as well as social factors. Furthermore, the results of the current study have brought forward some significant insufficiencies in caregivers' knowledge toward pediatric asthma. It might be attributed to the shortage of useful, well-planned, and well-structured programs for asthmatic children and their caregivers. Patient education, developing and improving self-management skills, is usually not given its due importance by the physicians. As these attributes require a lot of time, dedication, and diligence, they typically tend to be ignored by the physicians. [23, 24] With regard to the question assessing the caregivers' action toward managing asthma of their child, most of them responded either by going to the doctor or by giving appropriate medications. Majority of the caregivers answered that they sought professional help and in some cases, social support during an asthmatic attack of their children. The behavior that was least practiced during asthmatic attacks was the breathing exercise. The data highlight the lack of knowledge regarding the significance of breathing exercises during an asthmatic attack, which could further be attributed either toward the lack of education of the caregivers from the doctor's side or the incapacity of the children themselves to practice these breathing exercises. Regular practice of these exercises not only helps in strengthening the respiratory muscles but also dramatically helps in reversing an exacerbated asthmatic attack. [25] With the increase in the knowledge and understanding of the risk factors associated with pediatric asthma, there is also a significant increase in the ways of preventing it.
A greater focus has to be laid on the behavior of caregivers in the family. It requires proper and effective planning and development of efficient educational as well as behavioral interventions, coping, and adjustment that will render new knowledge of primary prevention into an actual decline in the preponderance of pediatric asthma. [26, 27] There is an urgent and pressing need for educating caregivers to gain the required knowledge on asthma and its management and behavior, coping, and adjustment to take proper and efficient care of their children.
The limitation could be that the responses given by the caregivers might not reflect the exact problems faced by the diseased. In addition, a group of responsible and sincere pharmacy students, PharmD interns, were trained to collect the information, hoping that they might have collected authentic and correct information from the caregivers of the asthmatic children without any bias.
The study implies that there is an urgent need of educating the caregivers about the disease; management of emergency situations; administration of emergency medicines such as inhalers; taking care of chronic asthmatic conditions apart from creating awareness about how to avoid precipitating factors of the disease; and importance of personal hygiene and maintenance of cleanliness around the dwelling area. It may immensely benefit the society if all the health-care institutions of the respective regions in coordination with hospital staff along with the support of the government organize various educational activities for asthmatic patients and the caregivers on top priority to reduce the burden of the disease.
CONCLUSION
This study implies that in places at sea level like Jazan, there arises a pressing and an urgent need for developing additional rigorous screening programs that can help in identifying cases of asthma at the level of primary health care. Public awareness as well as general education programs should be encouraged and should be tailored to improve the knowledge and behavior not only of the health-care professionals but also of the caregivers whose children have bronchial asthma so that it can effectively and efficiently be managed. Behavior of the parents between attacks don't know 
